Long-term treatment with estradiol induces reversible alterations in tuberoinfundibular dopaminergic neurons: a decreased responsiveness to prolactin.
Previous studies have demonstrated that short-term (3-5 days) treatment with estradiol increases the rate of turnover and synthesis of dopamine (DA) in terminals of tuberoinfundibular (TI) neurons in the median eminence by virtue of the ability of this hormone to increase circulating concentrations of prolactin. The present studies were undertaken to examine the long-term effects of estradiol on serum prolactin concentrations and TIDA neuronal activity (estimated by the rate of DOPA accumulation in the median eminence after the administration of a decarboxylase inhibitor). Female rats, ovariectomized for 2 weeks, were implanted subcutaneously with silastic capsules containing estradiol benzoate and sacrificed 6, 12 and 18 days after capsule implantation. Serum prolactin concentrations were markedly increased at 6, 12 and 18 days whereas the rate of DOPA accumulation was increased at 6 days but not at 12 days, and was decreased at 18 days. The concentration of DA in the median eminence was reduced at 6 days and further reduced at 12 and 18 days. The low rate of DOPA accumulation in the median eminence despite the high circulating concentrations of prolactin suggests that long-term estradiol treatment reduces the ability of TIDA neurons to respond to prolactin. This was confirmed by the finding that direct intracerebroventricular (icv) injections of prolactin increased the rate of DOPA accumulation in the median eminence of sham-implanted rats but not in 18 day estradiol-treated rats. To determine if the effects of estradiol were reversible, ovariectomized rats were implanted with estradiol-containing capsules for 18 days.(ABSTRACT TRUNCATED AT 250 WORDS)